. Archives of Disease in Childhood, 45, 393. Effects of short-term highcarbohydrate feeding on serum triglyceride of children with familial hypercholesterolaemia. In 5 children with familial hypercholesterolaemia, serum triglyceride levels, which were initially normal, rose after three days on a highcarbohydrate diet; a similar response occurred in one child with normal serum lipoproteins. These observations suggest that a rise in serum triglyceride on highcarbohydrate feeding is a normal finding in children and therefore should not be used as a test for the diagnosis of the pathological state of 'carbohydrate-induced hypertriglyceridaemia'. The findings in familial hypercholesterolaemia indicate that diets used in the treatment of this condition should not contain an unduly high proportion of carbohydrate.
High-carbohydrate diets have been shown to increase the serum triglyceride levels in healthy adults during long-and short-term feeding periods (Antonis and Bersohn, 1961; Lees and Fredrickson, 1965; McGandy, Hegsted, and Stare, 1967) , but the effects of such diets have not been described in children. In the dietary treatment of familial hypercholesterolaemia in children, a considerable reduction in saturated fat intake is necessary (Segall, 1968) , and, unless sufficient polyunsaturated fat is added, the calorie requirements have to be made up mainly by carbohydrate. As part of our studies on the dietary treatment of this condition we have observed the effects of a short-term high-carbohydrate diet on the serum triglyceride of 5 children with familial hypercholesterolaemia. We have also observed the effects of the diet on a child with normal serum lipoproteins; since all our subjects had normal triglyceride levels, the study may also provide some evidence on the normal response of serum triglyceride to high-carbohydrate feeding in childhood.
Subjects and Methods Subjects. The age and sex of the children are given in Table I . The 5 children with familial hypercholesterolaemia had the heterozygous form of the disease (range of serum cholesterol mg./ 100 ml.). Case 6 was in hospital for treatment of chronic constipation; he and his parents agreed to co-operate in our investigation. None of the children was obese.
Diets. An assessment of the children's usual dietary intake was made. All the diets in hospital were designed to be isocaloric with the home diets and were given as normal foods. In the high-carbohydrate diets the extra carbohydrate was given in place of fat, and 75% of the total calories were derived from carbohydrate (of which 750o was sucrose), 10% from fat, and 15% from protein. The children took the diets well and their carbohydrate intake is given in Table I . In most children the body weight remained constant; Case 3 lost 1 4 kg. and Case 6 gained 1 -2 kg.
In the hypercholesterolaemic children the highcarbohydrate diet was continued for 10 days and in the normolipidaemic child for 6 days. After this period the diets of the hypercholesterolaemic children were changed isocalorically to contain 4500 of calories from carbohydrate, 400o from fat (mainly in the form of corn oil), and 15°from protein.
Analytical methods. Venous blood, obtained after an overnight fast, was taken from all subjects at the start of, and after 3 and 6 days on, the highcarbohydrate diet. In some children samples were also taken after 10 days on the diet, and 1 and 7 days after its discontinuation.
Serum lipoproteins were studied using paper electrophoresis (Salt and Wolff, 1957) ; preparative ultracentrifugation in a saline density gradient (Comwell et al., 1961) Table I shows the effect of high-carbohydrat( diet on the serum triglyceride levels. In al children before introduction of the diet the serun triglyceride was normal (within the range 28-8, mg./100 ml. found in 11 healthy subjects; 4 childrer and 7 adults under 30 years of age). In each case serum triglyceride increased after 3 and 6 days or the diet, and in the 3 hypercholesterolaemic childrer examined after 10 days levels were still raised The normolipidaemic boy (Case 6) showed increase, similar to those found in the hypercholesterolaemi( children. The maximum value observed variec considerably in the individual children (50-292 mg./100 ml.); it was not related to age.
In all 5 hypercholesterolaemic children serur triglyceride levels fell markedly on resumption of E diet containing 45% of calories from carbohydrate the fall was already apparent after one day in the four children examined at this time.
The triglyceride content of the lipoproteir fractions is shown in Table II . The major increase in triglyceride on high-carbohydrate feeding occur-*Technicon Instruments Ltd., Chertsey, Surrey, England. 2-7 3-6 +0 9 3 9 3-3 -0-6 (2 0-4-5) (2-1-4-6) (-0-7 to +2 5) (2 2-5 9) (24-442) (-1-7 to +0 C 16:0 28 -4 31-2 +2-8 28 9 31-3 +2-4 (25;3-32 0) (26 3-37 2) (-8 to +7 9) (280-31*1) (27*2-37 4) (-1*1 to +9*4 C 16 :1 5-5 9 0 +3-5 4-8 9.1 +4-3 (4*6-6 0) (6 9-11 8) (+1*3to +6 3) (40-5 9) (7*3-10 8) (+3-3to +5-, C 18:0 5 3 3-7 -1-6 5 8 3-6 -2-2 (3 7-6 8) (2 -9-4 6) (-3-4 to +0-9) (4 1-6-6) (2 -1-5 -0) 11*6 7-2 -4 4 (6-1-16-1) (4-6-11-0) (-6-2 to -1 -5) (9-1-14-0) (4 2-9 6) (-56 Our finding that diets low in total fat and high triglyceride levels remain normal. in carbohydrate lead to increases in serum trigly-
The initial serum triglyceride levels of our hyperceride in children with familial hypercholestero-cholesterolaemic children were normal, and the rise laemia agrees with observations made by Kuo and in triglyceride on high-carbohydrate feeding may in 2 boys aged 9 and 18 years, and represent the normal response to such diets in indicates that attention should be given to the childhood. Our child with normal lipoproteins carbohydrate as well as to the fat content of diets showed a similar response, and the findings are also used to treat this condition. Though it has been similar to those reported by Lees and Fredrickson suggested that the hypertriglyceridaemic effect of (1965) in healthy young adults. Our studies of the high-carbohydrate diets may not be sustained individual lipoproteins show that the increase in (Antonis and Bersohn, 1961 3-2 -0-2 3-1 4 0 +0 9 (1*9-6 3) (2-2-4-2) (-2*1 to +1 6) (18-4 9) (3*2-5 0) (-1*1 to +3 2) 28-4 30-2 +1*8 27-9 29-8 +1 9 (25*1-33 8)
(28 4-34-9) (-5*3 to +8 5) (25*4-29 2) (25 6-35 4) (-2-5 to +7 4) 5-2 8-8 +3-6 5 9 9-2 +3-3 (4*0-6*5) (7*4-10 9) (+09 to +6 7) (4*9-8*1) (6 4-11 4) (+1 0to +6-1) 6-2 4-3 -1 9 5-8 4-8 -1 0 (4-3-9 8) (3 7-5 0) (-4-8 to +0 2) (4 8-6 9) (3-0-7 5) (-2-4 to +2 7) Kuo, Huang, and Bassett, 1961) . concentration. Oleic, palmitic, and palmitoleic However, whereas palmitoleic acid and to a lesser acids together were responsible for most of the extent palmitic acid show percentage increases after increase in total triglyceride concentration. Neverhigh-carbohydrate feeding, oleic acid, which is theless, the increase of the other fatty acids, normally the major fatty acid of triglyceride, shows including linoleic acid, indicates either that these a small percentage decrease (Longenecker, 1939) . fatty acids can also be formed from carbohydrate In plasma triglyceride Kuo and Bassett (1965) have and/or that some of the increase in triglyceride made similar observations; percentage increases in during high-carbohydrate feeding is due to accelerpalmitoleic and palmitic acids and a percentage ated esterification of plasma non-esterified fatty decrease in oleic acid occurred in a group of 5 acids. hypertriglyceridaemic patients and in 2 subjects
The fact that the concentration of all fatty acids with familial hypercholesterolaemia receiving high-in serum triglyceride is increased during liposucrose diets. 
